We evaluated an extended model of motivation for consuming marijuana by combining motivational theory and the dualistic model of passion. An online sample of 524 young, frequent marijuana consumers (M age ϭ 24; 88% male; M past-30-days ϭ 21; Mode ϭ 31; 50% used 25-31 days) self-administered several questionnaires including the MarijuanaHarmonious and Obsessive Passion Scale and the Marijuana Motives Measure. Intercorrelations among the obsessive and harmonious passion and motives subscales were small to medium. A canonical correlation analysis revealed that obsessive passion was significantly positively associated with coping and conformity motives while controlling for marijuana use, other motives, and harmonious passion scores. In addition, harmonious passion was significantly positively associated with expansion, social, enhancement, and coping motives while controlling for marijuana use and obsessive passion scores. A second canonical correlation analysis revealed that, when motive and passion subscales were included as independent predictors of recent marijuana use and related consequences, high obsessive passion and coping motives emerged as significant predictors of recent use and related consequences. Moreover, high harmonious passion and using less for conformity motives emerged as significant predictors of recent marijuana use. These results demonstrate that passion is related to, but not a proxy for, previously established motives for marijuana use and that, when examined simultaneously, both types of passion predict recent consumption but appear to differentiate whether one will experience use-related consequences. Researchers and clinicians could evaluate whether addressing obsessive passion and coping motives reduces or ameliorates negative outcomes associated with consumption.
More people consume marijuana than any other Schedule I substance in the United States or other countries (Johnston, O'Malley, Miech, Bachman, & Schulenberg, 2014 ; U.N. Office on Drugs and Crime, 2014) . Although many people report desirable outcomes of consumption, such as relaxation, feelings of euphoria, and disinhibition (Green, Kavanagh, & Young, 2003) , some people report experiencing negative outcomes, such as challenging somatic, social, or psychological effects (Simons, Dvorak, Merrill, & Read, 2012) . Similar to individuals who consume other substances, most individuals who consume marijuana do not go on to develop a substance use disorder (Farmer et al., 2015) . Nonetheless, some people use marijuana in large quantities and high frequencies and begin to experience use-related problems, for which they may benefit from interventions aimed at reducing consumption (e.g., controlling/moderating use) or reducing negative consequences.
Few brief interventions for drug use have been developed, and efficacy studies have shown mixed results (e.g., Blow et al., 2017; Hingson & Compton, 2014; Saitz, 2014; Walton et al., 2013) , especially for the heavy marijuana-using population. Understanding and addressing various motivations for consumption, which have been shown to contribute to changes in use over time (Blevins, Banes, Stephens, Walker, & Roffman, 2016) , may help researchers and clinicians evaluate and tailor marijuana-focused interventions aimed at reducing use and related consequences. Motivational models conceptualize substance use in terms of positive and negative reinforcement, positing that individuals use substances to enhance positive affect and reduce negative affect. For example, Cox and Klinger's (1988) motivational model focuses on the beliefs and attitudes individuals have regarding their substance use behaviors, in which one's motivation is explained, at least in part, by his or her expectancies about drug consumption. This model was further explicated by Cooper (1994) , in which a four-category motivation model was developed by combining both valence of substance use expectations (positive or negative) and source of outcomes (external or internal) to understand motives for substance use (i.e., coping, conformity, social, and enhancement motives).
Using this framework, several motivations for using marijuana have been examined among college students and community samples of young people who consume marijuana. The most frequently used scale is the Marijuana Motives Measure (MMM; Simons, Correia, Carey, & Borsari, 1998) , which has adequate reliability and validity across studies (Chabrol, Duconge, Casas, Roura, & Carey, 2005; Simons, Correia, & Carey, 2000; Simons et al., 1998; Zvolensky et al., 2007) . The MMM includes the four domains proposed by Cooper (1994) , including motives related to enhancement (e.g., to experience intoxicating effects of marijuana), coping (e.g., to relieve negative affect), social motives (e.g., to enjoy social events more), and conformity (e.g., because others are consuming marijuana). In addition, the MMM includes a fifth domain-expansion (e.g., to enhance creative abilities). Overall, findings indicate that enhancement, coping, social, and expansion motives are associated with frequency of marijuana use and related consequences Simons et al., 1998; Zvolensky et al., 2007) , and enhancement, coping, and social motives are associated with daily quantity of marijuana use (Bonar et al., 2017) .
Extending the Motivational Model via the Dualistic Model of Passion
Taken together, this research sets a foundation for understanding the underlying motivations for marijuana use, and the relations between various motives and frequency of consumption and related consequences, among young adults who consume marijuana. However, new research has emerged that we hypothesize will extend the current motivational model to explain persistent marijuana consumption more comprehensively by adding the construct of passion (Vallerand et al., 2003) . According to the dualistic model of passion (DMP), there are two types of passion: obsessive and harmonious. Obsessive passion refers to behavioral engagement that has become so captivating that it conflicts with other activities or causes dissonance between one's values and the activity. Conversely, harmonious passion refers to behavioral engagement that enhances and is well integrated in one's life, in which the activity is a vital, but not an overpowering, aspect of one's identity. The history and development of the DMP is beyond the scope of the current study (for a review, see Vallerand, 2015) . However, applications of the DMP to addictive behaviors (e.g., gambling, online video gaming, pornography) indicate that obsessive passion is positively associated with behavioral engagement, negative consequences, and negative affect, and harmonious passion is positively associated with life satisfaction and positive affect and sometimes associated with behavioral engagement (Lafrenière, Vallerand, Donahue, & Lavigne, 2009; Ratelle, Vallerand, Mageau, Rousseau, & Provencher, 2004; Rosenberg & Kraus, 2014; Rousseau et al., 2002; Stoeber et al., 2011; Wang & Chu, 2007) .
More recently, the DMP has been adapted by modifying Vallerand and colleagues' (2003) passion scale to apply specifically to recreational marijuana consumption (Davis, 2017; Steers et al., 2015) . Applying the DMP to marijuana use suggests that individuals could develop both an obsessive and harmonious passion for this activity depending on the degree to which their marijuana use is central in their life and how much control they retain over consumption, potentially distinguishing recreational users who do versus those who do not experience problems. In the first study, Steers and colleagues (2015) found that obsessive and harmonious passion were both associated with marijuana use-related consequences, but harmonious passion was the strongest predictor of marijuana use frequency among a sample of college students from one American university who used marijuana infrequently (i.e., M ϭ 3 days/month). In the second study, among a community sample of frequent marijuana users (i.e., M ϭ 21 days in the past month), Davis (2017) found that, when controlling for harmonious passion, gender, and ethnicity, obsessive passion was significantly positively associated with the number of marijuana use sessions per day, past 30-day frequency of marijuana consumption, craving, and use-related consequences. In contrast, harmonious passion was unrelated to marijuana consumption, was negatively associated with marijuana use-related consequences, and had a positive association with general life satisfaction.
Because the prior two studies did not evaluate whether obsessive or harmonious passion for marijuana use was an extension of or redundant with other motives associated with consumption, we seek to address this gap in understanding in the present study. Specifically, when combined with other subjective motivations for marijuana use (e.g., coping, expansion, etc.), obsessive and harmonious passion may enhance our understanding of factors influencing persistent marijuana consumption or they may lack sufficient discrimination from other motivations to be useful in research or clinical contexts. Therefore, aim 1 of this study is to evaluate the intercorrelations among the MMM subscales measuring the five established motivations for marijuana use (i.e., enhancement, expansion, coping, social, conformity) with the two passion subscales (i.e., obsessive and harmonious). Because previous research indicated that motivations for consuming marijuana are only weakly to moderately correlated with each other (Simons et al., 1998; Zvolensky et al., 2007) , we hypothesized that each of the passion subscales will be only weakly or moderately correlated with each of the subscales measuring motivations for consuming marijuana. Furthermore, because obsessive passion has been associated with negative outcomes of marijuana consumption (Davis, 2017) , understanding the primary motivational associations of obsessive passion could help clinicians address reasons for use that are most likely to be related to obsessive passion and negative outcomes. Therefore, aim 2 of this study is to evaluate whether there are differences in the associations between obsessive and harmonious passion and other motivations for consumption while controlling for the intercorrelation among all independent and dependent variables. Lastly, aim 3 of this study is to examine whether passion for marijuana use was associated with recent consumption and related consequences when all motive and passion subscales are included simultaneously as independent predictors.
Method Procedure
Data in the present analyses were collected as part of a larger web-based study of young people who use marijuana (Davis, 2017) . We recruited respondents using message postings and advertisements on Facebook (www.facebook .com) that directed potential respondents to a secure, web-based survey site (www.surveygizmo.com). Everyone who clicked an ad was presented with the informed consent document outlining the following inclusion criteria: age 18 -65 years, ability to read and understand English, and marijuana consumption of at least once per month in the 6 months before the study. After signifying their consent, respondents completed the Marijuana Harmonious and Obsessive Passion Scale (M-HOPS), the MMM, and additional questionnaires. All items within each questionnaire were presented in random order. Finally, each respondent was informed that we donated $2/participant (up to $150.00) to Bluelight.org as way of "paying it forward" for his or her time completing the study (ϳ20 min). The entire survey is available from the corresponding author, and the study was deemed exempt by the Bowling Green State University Human Subjects Review Board. (Davis, 2017 ) is a 13-item modified version of Vallerand and colleagues' (2003) Passion Scale, designed to assess one's harmonious and obsessive passions for marijuana consumption. Harmonious passion is assessed with six items (i.e., Using marijuana. . . . "allows me to live a variety of experiences," ". . . allows me to live memorable experiences," ". . . reflects the qualities I like about myself," ". . . is in harmony with the other activities in my life," "The new things that I discover while using marijuana allow me to appreciate it even more," and "For me, using marijuana is a passion that I still manage to control"). Obsessive passion is assessed with seven items (i.e., "I cannot live without using marijuana," "The urge is so strong I can't help myself from using marijuana," "I have difficulty imagining my life without using marijuana," "I am emotionally dependent on using marijuana," "I have a tough time controlling my need to use marijuana," "I have almost an obsessive feeling for using marijuana," and "My mood depends on me being able to use marijuana"). Respondents were asked to rate each item on a 7-point scale ranging from 1 (do not agree at all) to 7 (completely agree). In the present sample, internal consistency was .82 for the obsessive passion subscale and was .73 for the harmonious passion subscale.
Measures

M-HOPS. The M-HOPS
MMM. The MMM is a 25-item questionnaire assessing five motives for marijuana consumption (Simons et al., 1998) . Respondents were instructed to think of all of the times they used marijuana and rate how often they had used marijuana for each of the listed reasons using a 5-point scale from 1 (almost never/never) to 5 (almost always/always). Previous investigations (Simons et al., 1998; Zvolensky et al., 2007) support the use of five subscales from this measure: (a) enhancement (e.g., "because it's exciting"), (b) conformity (e.g., "to fit in with the group I like"), (c) expansion (e.g., "to expand my awareness"), (d) coping (e.g., "to forget my worries"), and (e) social (e.g., "because it makes social gatherings more fun"). Internal consistency in our sample was .76 for the enhancement subscale, .74 for the conformity subscale, .86 for the expansion subscale, .83 for the coping subscale, and .83 for the social subscale.
Rutgers Marijuana Problem Index. This questionnaire (White, Labouvie, & Papadaratsakis, 2005 ) was used to evaluate the frequency with which one experienced each of 18 specific marijuana-related problems (e.g., kept using marijuana when you promised yourself not to, neglected responsibilities, felt that you needed more than you used to use to get the same effect) during the year before assessment using a 5-point scale ranging from 0 (never) to 4 (10 or more times). Items were dichotomized and summed to create a total consequences score. Internal consistency was .84.
Marijuana and Other Substance Use History. This questionnaire assessed selected aspects of respondents' marijuana consumption experiences, including quantity of use in the past 30 days (Davis et al., 2014) . We also assessed recent consumption of several other licit and illicit substances (e.g., alcohol, tobacco, psychedelics/ hallucinogens) over the past 6 months.
Demographics. This questionnaire assessed basic demographics, including gender, age, ethnicity, and sexual orientation.
Data Analyses
Data quality. We began with an examination of study completion time to identify possible cases of careless responding. Overall, respondents took an average of 20 min to complete the survey, and only 10 respondents completed the study in less than 10 min (and no one completed in Ͻ7 min), suggesting that careless responding was not a concern in the present study.
Analytic plan. We began by examining frequency counts and conducting descriptive analyses on demographic and substance use variables. Next, we examined the intercorrelations among all study variables. We then conducted a canonical correlation analysis (CCA; Tabachnick & Fidell, 2007) to evaluate the potential dimensional relations between marijuana use motives and harmonious and obsessive passion. We used CCA because this analysis allows for examination of the associations between a set of two or more independent variables with a set of two or more dependent variables. In addition, this analytic strategy allows for interpretation of the dimensional relations that may exist among sets of constructs (Tabachnick & Fidell, 2007) . Each canonical variate comprises a set of standardized canonical function coefficients from the independent and dependent variable sets, which are correlated to produce the canonical correlation. Thus, these coefficients are interpreted as the relative contribution (i.e., weight) that each variable contributes to that dimensional variable (for further details, see Sherry & Henson, 2005 ). The independent variable set in our first analysis included harmonious and obsessive passion subscale scores and past 30-day marijuana consumption. The dependent variable set included the five MMM subscales (i.e., coping, conformity, enhancement, expansion, social). Although we considered including gender, ethnicity, and age as covariates in this analysis, we chose not to include these variables in the model because there were no significant correlations among these demographic variables and any other study variables. Lastly, we conducted a second CCA to examine dimensional relations between motivations and passion for marijuana use (independent variable set) and past 30-day frequency of marijuana use and use-related consequences (dependent variable set).
Results
Respondent Characteristics
Recruitment and participant characteristics are described in detail elsewhere (Davis, 2017) . Recruitment occurred during March and April 2015. A total of 3,232 individuals clicked the link to the web-based survey. Of these, 746 consented to participate; however, 221 were excluded for not meeting the inclusion criteria described earlier or because of missing data on the primary measures (i.e., M-HOPS and marijuana frequency). The majority of the final analytic sample (n ϭ 524) were young adults (M ϭ 23.8, SD ϭ 9.0), White (86%), male (88%), single (55%), and employed part or full time (59%). In general, individuals in the sample used marijuana frequently (M ϭ 21.4 days in month before assessment, SD ϭ 10.6; Mode ϭ 31; 50% used 25-31 days) and experienced an average of 6 (SD ϭ 3.8) problems associated with their marijuana use. In addition to marijuana, most reported having consumed alcohol (85%) and nicotine (71%) during the previous 6 months.
Associations of M-HOPS Scores With Subscales From the MMM
As Table 1 indicates, the intercorrelations among the M-HOPS subscales and the coping, enhancement, expansion, social, and conformity subscales of the MMM were weak to moderate (rs range from Ϫ.12 to .55). In addition, the mean intercorrelation among all subscales was .21, indicating little shared variance between these subscales. An evaluation of Table 2 reveals that there were two significant canonical correlations. The first significant canonical correlation was .58. The canonical variate's independent set was represented primarily by harmonious passion, and the dependent set was represented primarily by expansion motives, social motives, enhancement motives, and coping motives. The second significant canonical correlation was .48. As Table 2 also reveals, the canonical variate's independent set was represented primarily by obsessive passion and the dependent set was represented primarily by coping and conformity motives. Table 3 shows that there were two significant canonical correlations. The first significant canonical correlation was .60. The canonical variate's independent set was represented primarily by obsessive passion and coping motives, and the dependent set was represented primarily by consumption-related consequences and past 30-day use. The second significant canonical correlation was .32. The canonical variate's independent set was represented primarily by conformity motives and harmonious passion, and the dependent set was represented primarily by past 30-day marijuana use. Note. The standardized canonical function coefficients presented in this table are those used in the equation to combine the independent and dependent variables into two synthetic dimensions, which are then correlated to produce the canonical correlation. Thus, these coefficients are interpreted as the relative contribution (i.e., weight) each variable contributes to that dimensional variable (for further details, see Sherry & Henson, 2005 Note. The standardized canonical function coefficients presented in this table are those used in the equation to combine the independent and dependent variables into two synthetic dimensions, which are then correlated to produce the canonical correlation. Thus, these coefficients are interpreted as the relative contribution (i.e., weight) that each variable contributes to that dimensional variable (for further details, see Sherry & Henson, 2005 
Associations of M-HOPS Scores and Marijuana Use Motives With Consumption and Related Consequences
Discussion
The present study aimed to evaluate whether the DMP for marijuana consumption exhibited sufficient discrimination from other motivational factors and the extent to which it adds to the understanding of what motivates marijuana use among young people who frequently use marijuana. Regarding aim 1, results indicated that obsessive and harmonious passion was only weakly to moderately correlated with existing measures of marijuana use motives, suggesting that passion is related to, but not a proxy for, these established motives for use. In addition, in aim 2 we examined the dimensional associations of passion for marijuana consumption with five established motives to determine which motives may be more or less associated with obsessive and harmonious passion. Taken together, results indicated that, while controlling for harmonious passion scores and past 30-day frequency of marijuana consumption, high scores on the obsessive passion subscale were associated with coping and conformity motives. In addition, while controlling for obsessive passion scores and past 30-day frequency of marijuana consumption, high scores on the harmonious passion subscale were associated with higher levels of expansion, social, enhancement, and coping motives.
Regarding aim 3, results indicated that when motives and passion variables were included simultaneously as a dimensional set of independent predictors, that obsessive passion and coping motives were positively associated with frequency of use and number of related consequences. Moreover, we found that higher conformity motives and harmonious passion were associated with greater frequency of use and unrelated to consequences. These findings are somewhat inconsistent with the existing literature. For example, prior studies found that enhancement, coping, social, and expansion motives were all significantly associated with frequency of marijuana use and use-related consequences among both college and community samples of recreational young adult users (BonnMiller et al., 2007; Simons et al., 1998; Zvolensky et al., 2007) . Although inconsistent, these findings demonstrate the importance of assessing one's degree of obsessive and harmonious passion for marijuana use to determine whether such use is likely to be problematic. We also extend the existing literature (Bonar et al., 2017; Bonn-Miller et al., 2007; Simons et al., 1998; Zvolensky et al., 2007) by using a statistical approach that allowed us to account for the intercorrelations among all independent and dependent variables. Thus, we illuminated the significant dimension of motives and passion and its relation to the dimension of marijuana use/consequences. We recommend that future cross-sectional studies include this analytic approach to examine motivational and substance use constructs given the intercorrelations among these constructs.
That obsessive passion has emerged as the strongest predictor of frequency of use and related consequences in these models also indicates that it could be a more relevant construct than other motivations for marijuana consumption and suggests that the dimension of obsessive passion and coping motives may distinguish a problematic marijuana use trajectory among those who use regularly. In addition, and consistent with our findings, because negative reinforcement (i.e., using marijuana helps one avoid a negative affective state) is itself an important predictor of the development of a substance use disorder (Blume, 2001) , it is possible that obsessive passion also predicts future problems associated with consumption. Moreover, the degree to which one's marijuana use is a harmonious passion may be a protective factor against the experience of such problems. Thus, the next step in this line of research could be to evaluate whether passion and motives for marijuana use vary in their relation over time, particularly regarding the escalation of marijuana use and the development of a marijuana use disorder.
Several limitations should be considered when interpreting the findings from the present study. Although using online advertisements and a web-based survey procedure made it easy to recruit a large sample in a very brief amount of time (ϳ3 weeks), it is possible that some individuals viewing the ad declined to participate because of this methodology and doubts about the security and anonymity of participating in online research. As such, generalizability to all young people who use marijuana may be limited. In addition, most respondents were young, male, and White. Although we found no statistical relations between these demographic characteristics and passion or motives for marijuana use, we recommend that future research use recruitment methods that encourage participation by older individuals and those from diverse backgrounds. Similarly, the use of a donation to a harm-reduction organization to encourage participation, instead of monetary compensation to each participant, may have created unique volunteer biases or influenced the composition of our sample. Moreover, as with any study that uses the Internet to recruit subjects, the quality of the data (e.g., careless responding) could have influenced the findings. Although we examined completion time to rule out fast responding, future work should assess for other aspects of data quality, including inconsistent responding and duplicate responders (e.g., duplicate IP addresses), to better account for this potential limitation.
This study was also limited by the use of only one measure of marijuana motives, and future research examining the DMP should include other measures (e.g., Benschop et al., 2015; Lee, Neighbors, Hendershot, & Grossbard, 2009 ) because they include several motives that were not examined in the present analyses. For example, Benschop et al. (2015) found that routine motives (i.e., boredom and habit) formed a distinct marijuana motives factor, and that routine and coping motives were significantly associated with past 12-month cannabis dependence. Therefore, it is possible that obsessive passion is significantly associated with routine motives and that the dimension of obsessive passion, coping, and routine motives is associated with cannabis use and associated problems. Lastly, the cross-sectional nature of these data limit interpretation of causality between motives/ passion and marijuana use and related consequences. Although we conceptualize motivation and passion for marijuana use as an antecedent of such use and thus a precursor to use-related consequences, it is quite possible that one's engagement in marijuana consumption, and the factors that contribute to persistent use, lead one to endorse descriptions of marijuana use as obsessive or harmonious. However, these hypotheses await research using rigorous longitudinal designs to assess the developmental trajectory of passion and marijuana use and control for the temporal associations between these variables.
The current findings regarding passion for marijuana consumption underscore the need for further study. Not only does passion appear to be a distinct motivational factor, but whether one's passion for consuming marijuana is obsessive or harmonious appears to differentiate whether marijuana use is associated with various problems related to, and challenging reasons for, consumption (e.g., to forget about worries/problems, to fit in with peers). Further research using longitudinal designs is especially needed to examine whether this construct might be important for screening (i.e., to determine whether one's marijuana use is more likely to be problematic) and whether it could help inform intervention efforts aimed at addressing these motivational factors early in a problematic substance use trajectory. In addition, because prior research suggests that motivations for substance use can be situationally specific or vary over time (e.g., Shrier & Scherer, 2014) , event-level methods may be useful to understand whether passion for marijuana consumption is context dependent.
Until these questions can be examined, clinicians and researchers could use the M-HOPS to better understand one's motivation for consuming marijuana. Moreover, clinicians could consider using targeted motivational interviewing or cognitive-behavioral interventions that address the complex needs among people experiencing an obsessive passion who are probably most at risk for experiencing problems associated with marijuana use. Such interventions might include the M-HOPS as an assessment of treatment response (e.g., baseline and then repeated assessment during treatment) and/or as an intervention in and of itself. For example, it is possible that simply identifying and understanding whether one's marijuana use is more of an obsessive or harmonious passion, and whether obsessive passion is related to certain negative outcomes and coping motives, could influence one's motivation to reduce their marijuana use and learn other skills to cope with negative affect. Because motivation to change is a predictor of success at reducing substance use (Barnett, Sussman, Smith, Rohrbach, & Spruijt-Metz, 2012; Stein, Hagerty, Herman, Phipps, & Anderson, 2011) , using the M-HOPS as part of a motivational interviewing intervention may also show promise in this population. For example, because obsessive passion for marijuana use is by definition inconsistent with one's values, clinicians could use these data to develop a discrepancy, which may increase change talk and the client's internal motivation to reduce/abstain from marijuana use. Such discrepancies could also elucidate challenges associated with change attempts and provide opportunities to practice new behaviors that may be inconsistent with marijuana use.
